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DETAILED ACTION 

In response to the communication filed on May 2, 2005, claims 1-24 are active in this 
application. 

Applicant's election with traverse of the invention of Group I, Species I, species 
combination A1,B1,C1,D1,E1,F1, with claims 1-11 and 23 indicated by Applicant to read 
thereon, in the reply filed on May 2, 2005 is acknowledged. The traversal is on the ground(s) 
that the species combinations are readily evaluated in one search without placing undue burden 
on the Examiner. This is not found persuasive because this proposed process shows numerous 
species combinations that would require a diversity field of search, and it would require undue 
burdensome search to examiner all of the species combination. 

The requirement is still deemed proper and is therefore made FINAL. 

While Examiner acknowledges that Applicant indicated that claims 1 1 and 23 read on the 
elected species combination, claim 1 1 is drawn to non-elected species E2 and is hereby 
withdrawn from further consideration therefor. Similarly, claim 23 is drawn to non-elected 
species F2 and is hereby withdrawn from further consideration therefor. Furthermore, claims 3-5 
are not proper for Markush groups since the term "comprising" is used. 

Claims 1 1-24 are withdrawn from further consideration pursuant to 37 CFR 1 .142(b), as 
being drawn to a nonelected species, there being no allowable generic or linking claim. 



1 
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Information Disclosure Statement 
The information disclosure statements filed on 1 1/21/03 and 12/22/03 have been 
considered. 

Drawings 

Figures 1 A-2B should be designated by a legend such as —Prior Art- because only that 
which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 37 
CFR 1. 121(d) are required in reply to the Office action to avoid abandonment of the application. 
The replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 
CFR 1.84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The specification has not been checked to the extent necessary to determine the presence 
of all possible minor errors. Applicant's cooperation is requested in correcting any errors of 
which applicant may become aware in the specification. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S. C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-10 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Re claim 1, lines 8, 10 and 13, the term "aperture" should change to -interconnect 
aperture-. 

Re claim 2, line 4, the term "aperture" should change to -interconnect aperture—. 
Re claim 4, line 2, the phrase "first and second liners" lacks antecedent basis. 
Re claim 4, line 2, the phrase "the dielectric structure" lacks antecedent basis. 
Re claim 5, line 1, the phrase "the gas" lacks antecedent basis. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 1-5 are rejected under 35 U.S.C. 102(e) as being anticipated by Malhotra et al., 
U.S. Pub. No. 2004/0115928 Al. 

Malhotra et al. disclose a method for forming an interconnect structure, which comprises 

* 

providing a lower electrical contact including a lower interconnect member 14 (fig. 1 A); 
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depositing an ILD 18 and forming an interconnect aperture 20 therein extending down to make 
contact with said lower interconnect member (fig. IB); depositing a liner layer 24 in said 
aperture (fig. IB); removing said liner layer on at least the bottom surface of said aperture (fig. 
1C), thereby exposing a top surface of said lower interconnect member; removing material from 
the interface of said lower interconnect member and the bottom surface of said aperture, thereby 
forming a second aperture (fig. 1C, i.e., recess within 14) within said lower interconnect 
member; and depositing conductive material 26/28 in said interconnect aperture, thereby 
establishing a joint between said lower interconnect member and an upper interconnect member 
formed by said conductive material in said interconnect aperture (fig. ID), see figs. 1 A-2D and 
pages 1-4 for more details. 

Re claim 2, further comprises removing said liner layer on horizontal surfaces of said 
interconnect aperture (paragraph 30), including said bottom surface of said aperture (fig. 1C, 
paragraph 29); and said step of removing material from said lower interconnect member removes 
material in a shape having substantially no horizontal surfaces (fig. 1C, i.e., the layer 24 on the 
bottom of the recess is removed); depositing a second liner layer 26 on horizontal surfaces of 
said interconnect aperture (fig. 1C). 

Re claim 3, the material of said lower interconnect member 14 is selected from the group 
comprising Cu, W, Al and other conducting materials (fig. 1 A, paragraph 26). 

Re claim 4, due to 1 12 problems, as best can be understood by the examiner is as 
following: the material of said liner 24 is selected from the group comprising TaN, Ta, Ti, 
Ti(Si)N and W (fig. IB, paragraph 28). 
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Re claim 5, the gas for ion bombardment is selected from the group Ar, He, Ne, Xe, N2, 
H2, NH3, N2H2 (paragraph 29 and 3 1). 

6. Claims 1, 3-5 are rejected under 35 U.S.C. 102(e) as being anticipated by Rozbicki et al., 
U.S./6,607,977B1. 

Rozbicki et al. disclose a method for forming an interconnect structure, which comprises 
providing a lower electrical contact including a lower interconnect member 211 (fig. 2B); 
depositing an ILD 215 and forming an interconnect aperture therein extending down to make 
contact with said lower interconnect member (fig. 2B); depositing a liner layer 223 in said 
aperture (fig. 2C); removing said liner layer on at least the bottom surface of said aperture (fig. 
2D), thereby exposing a top surface of said lower interconnect member; removing material from 
the interface of said lower interconnect member and the bottom surface of said aperture, thereby 
forming a second aperture within said lower interconnect member (fig. 2D); and depositing 
conductive material 231 in said interconnect aperture, thereby establishing a joint between said 
lower interconnect member and an upper interconnect member formed by said conductive 
material in said interconnect aperture (fig. 2E), see figs. 1 A-3G and cols. 1-18 for more details. 

Re claim 3, the material of said lower interconnect member 21 1 is selected from the 
group comprising Cu, W, Al and other conducting materials (fig. 2B, col. 7, lines 20-25). 

Re claim 4, the material of said liner is selected from the group comprising TaN, Ta, Ti, 
Ti(Si)N and W (col. 7, lines 43-50). 

Re claim 5, the gas for ion bombardment is Ar (i.e., col. 12, lines 40-43). 
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Claim Rejections - 35 (JSC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

9. Claims 6-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Malhotra et 
al, U.S. Pub. No. 2004/0115928 Al. 

Malhotra et al. disclosed in above; however, Malhotra et al is silent to the shape of the 
second aperture, such as cone shape having a height greater than the radius (i.e., 3° 5 times the 
radius). However, the specification contains no disclosure of either the critical nature of the 
claimed shaped (i.e. height greater than the radius) or any unexpected results arising therefrom. 
Where patentability is said to be based upon particular chosen limitations or upon another 
variable recited in a claim, the Applicant must show that the chosen limitations are critical. In re 
Woodruff, 919 F.2d 1575, 1578 (Fed. Cir. 1990). 
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Furthermore, the radius and height of claims 6-10 are considered to involve routine 
optimization, absent evidence of disclosure of criticality for the range giving unexpected results 
are considered to involve routine optimization while has been held to be within the level of 
ordinary skill in the art. As noted in In re Alter 105 USPQ233, 255 (CCPA 1955), the selection 
of reaction parameters such as temperature, radius, height and concentration would have been 
obvious. See also In re Waite 77 USPQ 586 (CCPA 1948); In re Scherl 70 USPQ 204 (CCPA 
1946); In re Irmscher 66 USPQ 314 (CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); 
In re Swenson 56 USPQ 372 (CCPA 1942); In re Sola 25 USPQ 433 (CCPA 1935); In re 
Dreyfus 24 USPQ 52 (CCPA 1934). 

Therefore, the subject matter as a whole would have been obvious to one having ordinary 
skill in the art at the time the invention was made to select any suitable shape for the second 
aperture in the method of Malhotra et al. in order to provide interconnection of the upper wires. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jack Chen whose telephone number is (571)272-1689. The 
examiner can normally be reached on Monday-Friday (9:00am-6:30pm) alternate Monday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead can be reached on (571)272-1702. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Jack Chen 
Primary Examiner 
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